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SVENSKA SKIFFEROLJEAKTIEBOLAGET, OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 

Inventor: F. Ljungstrom 

The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains.. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 

It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 

into one large porous mass that allows gases to move in all directions. 

3 3 
If thus approximately 15 m of rock mass is used for each m of oil^ 

then, for example, a porous shale rock of 300 ,000 m"* is formed during 

one year in the production of 20,000 m^ of shale oil. During the actual 

gasification procedure of the shale oil a slowly progressing heat front 

is arranged in the shale rock where both instruments for heating (electric 

heating elements) and outlet channels for removal of the gases are 

gradually put into action. 

The object of the invention is to use the large porous shale-coke 

mass formed in this manner as a catalyst for initiation of certain desired 

chemical reactions within the same, all with the intent of producing 

various substances with the co-operation of the catalyst in question. 

The gas channels mentioned are utilized in this process, after they have 

finished serving as outlets for the shale-oil gases, also for supply of 

gases to the shale rock. At the same time other such channels can be 

used as outlets for the synthesis products that have been produced within 

the shale rock with the co-operation of the shale coke catalyst. A 

portion of the channels thus forms inlets to the shale coke, and other 

channels serve as outlets from the same, at which gases that are inserted 

into the rock under pressure in one place can be led away from the same 

in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock V2, on which is overlaid 
a stratum of limestone L4 and possibly a layer of soil 1_6. A number of 
exhaust channels 18^ are connected to gas outlets 2J), drilled through 
limestone and shale. The heating elements 1_0 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20_ belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 2_2 , 23^. A larger manifold 2_5 for a number 
♦ of manifolds 2J. unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2d_ 
connected to a storage tank for "the oil 3_0. A pipe 32_ from the tower 
washer 2J7. a lso leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 38_, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40. 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the pi ane through the lines 4 2 , 44 , the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 48. The 
line 5£ in Figure 2 represents the temperature distribution in the two 
sections. At line £4 the temperature can reach a value between 350 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42 . 

While the channels 20. ^ n section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 48_, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5r4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 5_6 and 
a manifold S8 from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4J) 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56, _34 and the section 42-44 
in the shale rock, partly a circuit including passages 18,34 and both 
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sections 42-44 and 4 4-4 6 within the shale rock. According to the invention, 
such gases which through cooling f condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases. 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst, 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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SVKNiSKA sKIKKKlaH K'l'l K I a »l .A (J KT,' OK Kl: Ko 



Sutl vitl for^asnin^ av olje-iorainh- skillVrlMM'y in *i*w uinlor tillforande 

av vilrme ^onom i skin* rlici'^rt uppta^na kunuler. 

I ']»jit inimrt;: 1". I .ju n^>l rmn . 




I'pplin n illicit hanlor sig lill ell salt ;iU 
Iramslaila .^k h'f crol j ji t haseral pa uppviirmning 
av skilTerhorgel ulan t'oregaemie ulhrylning 
av skitter, varvid tic genom nppvarmningeu 
Iramkallade oljelorando gascrua avlagsnas 111 
hcrgot gennm i detsamina nnhragln kanaler. 
l*r -;iscnt;i I'ranskil jas darpa sadaua dclnr av 
dcsamina, vilka ulgora sk il t erolj an, under a\- 
kyiniug gcnoin komlcusal ion . 

Vid upp va nil 11 ingcn av ell .skil' I'crherg sker 
vid avgasmugen av dari bel'i 11 II iga gasbildan- 
de subslanser en bnrl I ranspurl av en viss nia- 
lerialmangd, sum alltsa i gaslnrm ;iv;;tr ur 
hcrgea pa 1 i k 11 :i t\< I u .sail som I. ex. \i<l a\gas- 
av stenkol cllcr \ed, oeh i samlliga dessa 
lull kvarslar en hut eller miudrc poi us CiiiiiiJ^ 
'av del ursprmigliga malerialrl. Del kvar- 
atule iiialcriaicl, daivsl del heslar av kok.s 
clJer Irakol, har i;i'iiiini sin poiosa slrukltir 
uUitiKink'tii ligt slura for ^iscii alkomliga ylor. 
Del har nu visal sig, alt aven skiiTcrkokscn, 
d. v. y. i delta lall del avgasade sk i Tt'c rl »u 1- 
get, iiar on poids struklur ined inveket stora 
ytor.^fdkontliga lor gascr. Samlidigt har skit- 
terkoksen i molsals lill den vanliga kokseu 
oiler Irakolel cn nivckot stor askhall, d. v. i>. 
rci>l av tckc braunbara bestnndsdclaj oeh spe- 
cicllL lor svenska forhAI landeu appear till 0111- 
kring 70 % av dcu urspi un^li^a ,skiffci vik- 
len. Sk ifTcrkokseu iiuiclialUi hk a. I. ex. <>li- 
ka jarnfurcnin^ar nch en hcl tlid andia l»c- 
sLandsdclar, sinu i konlakl mcd fdika ^asrr 
:iro u^tiadt* alt i c^fHiikap av kalalysaUtr pa- 
vcrka rcakli<nu*r i ^asiTiia. 

Vid dirckt av^asiiiu^ av sk il l VrluT^cl npp- 
slar inidiT forl^acmlc f ramstalluin^ av skil'- 
li*r<dja myc kct slura volynuT av uppviirint nrli 
av^asat skifferhcr^ hc^tdende liu vtidsak li^cn 
av skti lcrk(dcs. sum ligner kvar oruhhal i si- 
1111 ortka lu^cr, men som ^ciiout a\^asnin^cn 
blivil oinhildat till en eiula poros jnussa fraiit- 
bhippli^ ioi yascr 1 alia rikhun^ar. Darcsl sa- 
lunda Tor varjc in* olja al^ar oinkrin^ 15 111'' 
btrt ^inassa, ldldas t. m. untler el t ars till 
vid fraiiistallniii^ av 20000 m* skiffcmlja elt 
puro^t skiflerbcrg uni .'tOOOUO in 4 . Under sjaKa 



lYu '^a.Miini;spi'orcdiircii av sk ilfcroljan anord- 
nas iimm skin'urliorgcl en lan^saint Iramut- 
skridandc varmcfrunt, dtir sAviil organ tor 
ti pp\ a 1 inningi'ii (clcktiiska viinnoelcmcnt ) 
sum a\ loppskanaler for gascrnas avlcdning 
Mini ssivl sallas i vcrksainhft . 

t 'ppriiiningrn avscr all aiu iinda den pa si 
s:ill 41 1 1 1 i 1 1 1 . 11 k- si lira porosa sk ill "orkc >k sniassati 
sasmii vi\ k iilalysahu" Tor inlcdandcl av vissa 

• iiiskmli- krmiska rcaktionrr ino'ti ileiisain 111:1. 

• illl ined .i\sikt alt rramsUilla olika subslan- 
srr iimlei- Hicdvcrkan av k alaly.salorn ifrAga. 
I Li 1 \ id ill u \ 1 1 jas dc 11 a im ida ^a *d< a 1 la lorn a , se- 
dan de ".filial alt t pi us Igor a smn axlopp lor 
sli i (| «ti •! j rgaserna , iiven lor tilllurscl a\ gaser 
(ill .sk il Icrlirrget . Sainlidigl knnna aiulra dy- 
lika kaualrr an\:iiidas 1'iir a\krpp av synlcs- 
piodiiUhT liamstallda immi sk i II Vrl u- 1 gc I un- 
der imimI vcrkaii av den av sk il Ink 1 >k sen bil* 
dade kalalysalorn. I'm de! kana'er hiltlar sa- 
ledt s tillopp till skil Terkoksen oeh andra ka- 
nalei avlopp 1'ran dciisaiiima. varvid gaser. 
.st mi imder hyek nedlttras i berget pu ett stkl- 
le, knnna avlorns ur del^ainiua \>d ett annat 
slalle. (iaser koiuma hiirunder i konlakl ined 
kalalysaiorns ylor och [)a\erkas av desaui- 
ma pa sadant salt, soni bctingas av toihaiiden 
varando keinisku och lysikaliska loih^Han- 
t(en. 

I '1 ppl iuningen skalj nedan iiarinarc beskri- 
vas under hail visning till a lulcgadr ritning 
sinu exempt*) visade till tiruigsform lor salti'ls 
geuombiraiide, varvid iiven vtlerligare. uppfiii- 
iiingt n kan neleek liande egenskajHT skola nil* 
givas. 

I'*ig. I visar nicr eller inindrc si hematiskt 
fit skilTcrherg. inratlal lot framslaltning av 
sk il I'crol ja. sell i YtM'tikaWek I ion. 

1'ig. 2 visar elt diagram angt\ande teinpe- 
ratui foi deliiingcn iiiom sk iflei berget. 

A rilniugen bcteeknar MJ ell antaJ viirme* 
clement, soiii ;iro anbragta prt jamna mellan- 
rinii i sk iflerbergct 12, pa vilket a r overlag- 
rat ell lager av katksten 14 sam» eventncllt 
elt jurdlager 1C>. Kt» antal avgj»skanaler 1H sta 
i forl>indelse ined genont knlk orb skiifc** ncd- 
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nnrrarie gasa vlnpp 20. Yi\ rnieclemenf en 10 oob 
avgaskanaierna IS uro sainlidigl anordnadc i 
radcr of tor varaudra i vinkel mod ri(ning5- 
planol. (iasnvlnppon 2n nllhurrmdc en dvlik 
rati ;irn over forbindcllcror 21 oeb a vst alig- 
nings- rcsf). reglerin ^s\cnt tier 22. 2^i anslut- 
till en sandingskaiial 24. Kn slorre sam- 
iingskanal 25 fur ctl flertal samiingskanalor 
?4 forenar dessa i sin tin* mod imi kondensor 
20 oeb c(t Ivaltorn 27. vari skill crnljegasei na 
!ii kunt salt nod ky las och i mojlignsto man 
iH'friiis fran kondenscrbara oljebeslandsde- 
;ir. Kondensorn 20, vjlken iiven kan utgoras 
v resp. omfalta appnratur for nnn.m kctni.sk 
udiandling ;iv skiffcroijegaser t. ex. avskilj- 
; ing ;iv svavel oiler andra bipmdtiMcr i dessa, 
.r gonmn en ledning 2S ansbilen till on npp- 
audingsbobAIIare .'til for oljau. I dennn be- 
-.allarc mynnar iiveu en ledning frAn IviiU- 
nrnci 27. FrAn en grenlcdniiif* 114 knnna en 
!el av do icUe knndensoradc gasei na avforas 
ononi en ledning 30, i vilken ;ir insalt en ven- 
'.[ 38. for alt ativandns snm briinsle ellcr for 
rwira andnniAi. En annan del av gaserna ge- 
atnstronuna en kompressoranordntng 40. 
I en scktum av skifferberget begriinsad vin- 
dralt mot vitningsplangt av ]>lan genom lin- 
-na 42, 44 antages pyrolysen, d. v. s. en un- 
r vannctillfnrsol forsiggAendc nybildning av 
iffergascr vara avslnlad. Varmclillforseln 
if clcnten ten JO bar bar alltsA avbrulils. 1 
;ilicl ulvinnes for ngnnblicket en seklion av 
. ifforbcrget, begriinsad av Uujcrna 44 - -40. 
.i nui'vAj^cn foiutsfUtos alllsA vandra i rikt- 
:ngen av pilarna 4S. Linjen f>0 i fig. 2 repre- 
■nlerar teniperaturf ordelningen i dc bada 
ktinnrniH. V'rd linjon 44 kan temporal nren 
uppnAtt etl varde, inellan ;150— 400° C 
relrudesvis omkring ,TS0° C. Tempcrnluren 
Her genom processor! enligt uppf inningen i 
*ntng mot linjen 42. 

Nfedan konalerna 20 t srklbmcri 44 -Hi 
instjjora snin avlopp fiu* de i denna srktion 
vtinna sk if fei '^ascrna, har minst en rad dy- 
.a kamder. snm :ir I>eIii(4on vid scklinnens 
44 bakkanl. sell i v;irinevuf;en^ riktning 
lii;t pilarna AH. m-U soiu A rilninj»ri\ -;ivd« 
.frkninjjen 52. ansUitits till komprcssorns 
try ksidji via en 5atnl ini^skanai 54. f »as- 
itrrna a 2 hrin^as sAlunda do fran lodninsj- 
.'U koininando uasorna att alorstroni rna fill 
redan av^a.sadc skil'forber^ol ifumi uinra- 
ntidlan lirijorna 42 ov\\ 44. I'.n del av devsa 
toiimiande i^asor kunna avleda* ^'imut 
aslopp ad u«'b cn sandin^skanal *>»S (ran 
Uanalon *»H inoin tlrlla oinradc. for all of- 
lainpli^ hchaudlin^ ^cihhm kondi nsal inn 
i\:itliiin>; cllrr andra processor nvlti^^o- 
rfsp. Alerlodas lill lodnin^on .'II. I'vonl in- i II 
ha kaiialorna t'O \.m;i Impki >ppf ado mrd 
:Jii\i;v]odnin«ion 24. Hostou a\ uaM in:i kirn- , I 
under furtxalt xlKtiuutui; intnu skil(ril»or- 
. |un<"ts;i lajjriniiar i pilarnas IM riklnini; 
una i kmitakl nnal .sUWerbrrn innm sok- 



tinnon 44- -tfi. dar uppvaniuiin^i'ii a v skifl'^r- 
bet^et pAfiAr uob dar .dli^a sk i li n -a mt un- 
der pyrolys :ninl;is ^rnciii i.aslv .nialr ma *!" 
Genmn AsfadkMininandi-l a\ I illrark ii:;l In.- 
tryok Steering bos -asri tia rl'lrr kiniipirssoi n 
40 kllllM;i dessa s.alodi's ln'iii;:is all ^-tronnna 
i ett kretslopp mod Iva .ilii^a tV.rnrcn i o i;a r. <lrU 
on krols anslnlon lill pasN.p^crna "ill. .'U ^iiiil 
soklionoil 12 II i J;illcrlirc;;t'| .»rh d«K .-n 
krets innofalf audo pass.»-t i na IS. !'.4 *u*\\ ba-- 
,Uo soktionorna 12 II ..cb M lt> iii.hu 
ferber^ot. SAdana -asi-r \ilka ^oimmh nr<IU!- 
nin^ ( koiKioiisal'n in ... b | \ ; 1 1 1 1 1 i 1 1 jj; botYias I ran 
oljan bringas salrdo^ enlist u ppl i n u i n^on all 
^enomsl ronuna ^ b 1 1 1 * • » bm;rl . d:'ir <lo bl. a 
knniia l>idra^a lill m bxli^an- IraiiKpnrt av 
nljo^asor FrAn vkd lei boi u^'t lill kuthlon^m an 
laggningon «onom don spul vorlcm, \<>tu dvlika 
gasor kmnnia ail |nrsli'i:i. \"nl sidan av d< mia 
^polvcrkan a\ m-^ rinolb'i lid cidii^l uppl in iti n - - 
on riven on annan wrkan. Vid all nljcfrnm- 
stallning mod a\ -asnin- <iii <-kl i sk il l'oi bor zoi 
tippkoiunior all! id p:*i uminl av del overtrvrk, 
soin rAdor i bcrget vid av^aMiingon on del !'t*r- 
luster genom gaslib'ka^e inoui Ih-i get vipp m>>l 
mavkylan. Spriokor linnas bar nob var ihhii 
berget <ieb fh^oTorl a gi'a do kalkborgot ;ir i si- 
sjalvt icko fullkondigl l.ilf. Imi mindic del 
av de frani5l;illda olje^asrrna komnier d;u l->r 
all sa sniaiuiigom birka til -ciinin larkag'* i 
.spriokor \ niarkon <>\anp;t sl v i HVrbei -goL 
Jigt uppl'inningcn fyllos redan avi^asal skiffer- 
berg uic<i tillbjalp av on k««iii|»rossnr mod ga- 
scr ditr oljan redan ulvnnniis. hoi kit kago. 
son) dar vid all! t'orfarafide nppstar Ivonimor 
pA sa salt all besta av laekande gasor. sf>m 
ioke innefiAlla nagon «»lja Mari^oihnn \innos 
enligt uppl inningon dofi iVnablon. all nljefor- 
I usier gonnm lackago i mai kytan niinskas. 

\'id oljciil vinning ur skifl i r kan dot ;ui- 
lagas, all bomondo pa dr I nu poral n ror t*oii 
(rvok. varimdrr p\rni\s ( n L.rigar. :i\onsnni 
boroondo p;i don ba J i^ln-l. mrd vilken upp- 
viirniningen av skillfin gonmnfores. psinh- 
sofi gfc»n<tndViros mulrr a\ dr l \ sdi alisl* a neb 
komiska bol ingoKorna n-lrtadr I orb a I la m In i . 
sa all ofika vnbs) a n nlbildas i rll k\anlila- 
U\t balanslVirballando lilt \ai onlta. Sainnda 
kan stmt o\ompol anla^as all 'Ml ' :( v den nl- 
bildado py rnl vsgascn nl^'n.s , t \ \ali'. rn \iss 
del av den sam ma a\ nicl.ni m h andra niirsl:ik- 
lado kolvalon |nr all sinlir-r n dc i >J jebi Ida ndo 
knUatena pa Ljiltnd a\ mii shn i o inob'k \ fai'- 
\'ikl komma all nppi-i Itll en mindrr del a\ 
don lulala ;^.tsv<.(\ uuu. 

Sj.ilva | >> lc d \ s| n t na-ssi-11 al av ell s;t k*»Jilpli- 
eei ad nalnr. ail n'rii < ) l-.r nai\ar.indf kan 
I i 1 1 1 1 cds ^1 a I la ndc Ll.n I i- nn-ii del (»riK- 

liska fi'snllalel Ixdi-i (•.». ill . n dxltk viss |n>> 
(Mirliim inollail di* L.'lval(tia alllnl (■«!••■ 

ligger. Hon -oni.m lednn» u . n '.\\ Idl vkilin • 
ber^el al orin 1 1 >t ala ai vimhh a\ M\an- 

slaomb' liaut^ar. | n r .| .. . r 1 1 1 a i s \ i N nLiiv 
\;ilo nob latlato ki.lv. dm hi don in vpi uii^ 



r 



• a 



3v rial* 



1 

a it a v 
ohfl rec 
m »na 
in isl- 
bor sd 

38id £• 

t d to 
go t Ing 
2. 

into ti 

been rt 
3- 

the int 
through 
int rodu 

rized b 
9hal r 

tiop of 
through 
5* 



1*^3 




I, , j . i . -i \ >^.i m- 1 1 , Iran \tlkrn dr I \ ui;i r k«'l- 

v., I, Ml I'! Ulllll Ms I U.M\,lf'i i\ ^ k I I I fl'l IC I s 
S J.,| , |MiltlS.| tllM^^.I SI. HI L ' • 1 1 1 . 1 k I s 1 1 1 >s 1 . 1 1 1 n « ■» It 

dai' p\i"l\s f;(ii^s;nnl pa:;ai mum m \ t K t I ^t<> 
i., \.il\mei\ Ktimtun enlist u ppl 1 1 1 n i n "\« i * 
vK.ilirl .t\ \;i1i;:in *u*k laliaie k'.Ual* n i d<u 
;ilfi Mil i»i da :;asen ,ilt pa\nka p\i»d\st it i a I * n 
liklnini; en Ii:il.ms shavat ;ill al < t s( a I hi s 
um^den tirspi mi l;I i^rn iil\mma p\ i t »l \ >l;.i se n s 
sa 1 1 1 ill a n sa I 1 1 i i n Delta t « < i 1 1 ; 1 1 1 ; i n < le Im'dr nai- 
ma<il i v U 1 1 1 1 :t likllas vial rii 1 1 \ 1 1 1 r ri 1 1 i; . men en- 
list ii ppl innin^en itviIu-n de m\ekel ku^a 
Iryek. iimltT vilka sadan hsdivriii^ hriikar ;;r- 
imniloras. i delta tall nied en i d :ml Ik : knidakl- 
\{;\ i kalalwduin. smil i m > \ 1 1 ">r att inmn 
rimli^ tid uppna ell 1 1 :i i' in :i ii tic lill ell halan- 
scr;il lorkailandc iut-1 l;in de nlika reakthuier- 
n;t vid j i v i*( 1 1 y sf n . Darvid kinder incrii Uol \ id 
del ^'ihmii :i t cri ii Ciirui tilllorda valet, var- 
i^enont i koksen kvarklivande kol minskas 
lii! tin titan lui* i-n k \ ant dal iv uknin:; :i\ de 
uljekildandc ^aserna. 

l'Luli(;l uppriiinin^tMl passerar de ijasei ur 
vilka uljan ulvuuiiiU torsi kcihmii poms 
kei --iikisn;!. < I it r ol jeavdrivnini; redan ar lull- 
knrdad. Ilaruuder t'nrvanues sa^da ^imt, se- 
dan de under passa^en ^emnn koudensur imIi 
I \ lii luin nedkvlt.s till en lai; Inn pern I u r, mum 
i praktiken kaller sii; niukrin- U' J eller lai;re. 
Del- redan av^asade sk i ffet kernel nek dm 
spilj \ ;ii me sum i delta varma keri; k\arlam- 
naA etter p yrnl ysen. ulnytljas saluuda dekis 
IHr lO j \ a nit m ni; a v ili*u \ id j»yi*(d\M'ii nic-d- 
veri;ande ri ik u la I it iiis^aM'n. ICmedan en mi- 
(J.iii -a>' \ at ineinnelnill iir relalivl lai^l, kan 
eulii;! u innin^en den kvanlilel s<-m 
eii'kideta> iiernende |>a <imslandi^lielerna \al- 
jas sa, all dess \olvni ii()pi;ar lill en a lleia 
^uni^er tten \ id j>> rol yscil nykildade i;aseiis vu- 
Ivjm. Haii^enoni underlaltas dct rcak U(hinI (»r- 
lo|ip, mini tiiir ovan anlytts pa sa sail, all elt 
hafjiiisrui hallande inuin do ulika rcal< I intu i - 
na leke hehovcr iiiinncUe \\a uppnas pa j^rund 
;iv del stora ovcrskolt av Wit tare kolvalcti ik Ii 
vale, snin \ id pyiolysen t'iimas lilli;aiii;lii;a. 
(leiKnn denna rikli^aie ^ascirktiWilinu inlra- 
dei aven del lorliallainlct, all sadaiia kulvii- 
ten, miiii li^K a 1*^ ^liinsnmradel t'nr Idr^as- 
nin^en, lallarc kumia avtoias ur skilleilnr- 
^el nied tilllijalp av den rikli^ap: j;aM-ii"kula- 
liinien. Ik* lyu^sla kulvalciia. sum utan cirku- 
leiande -is Uvarliliva <teli I'oikoksas i liei-et. 
Im de . d;i Nor mcd lillltjalp av j;asrirkiilati*in 
lull eller drlvis lnint;as all medlolja den all- 
nianna i;assl rommn j;cn. ICnli^l uppl innin-en 
skapas saledcs ^eiinin in I'nra iltlc av en eirku- 
lei ande ^as iiuiin redan np.pvai int skttler- 

i 



I"' '- " \ • | 1 1 -_; I n - 1 * • i at t r i hall i ni i tk 1 1 t ■ pi'ti- 

dukli.n .iv de -ru.-in p \ i . » I \ • ; i . I I - ■ i t t a k t a 1 1 e 
imir I ..l\ n.i Shilli;rn k.in i It* | I uikas. 
.11 d«ti si. .i.i hei^ki.ijip lt \ \.iiin sk i I 1 1' rk i ik >. 
, * i ' 1 1 1 1 1 1 1 \ 1 1 k » ■ n e 1 1 ' k 1 1 1 . 1 1 1 1 . 1 1 >. ^ . i v ) 1 1 I r 1 1 1 1 1 1 1 1 : i r pa 
niii \ a ^ hH p\ if il \ s. tin i .ii hi i skill i'1'ln'i , pa 
.;itiiiil ,i\ Miia eiitii'nia 1 1 1 1 n r 1 1 m i h ie t »m|i dai- 
nn'il loiknippad k a I a ! \ sat mi \ i t k :t ii dil'ekl i 
\is> mail m ledger en Iivdierm^; a\ nied U < d-c .^e n 
uaislaklade kulvaten, mum kvaislamiat i deil- 
s.iiniii.i, \ari,i;ethHn rest l'i h'Ili slen i h»rm av 
LmLn nrdhnni;as. 

! slalhl \ur pyrol Vb^a.scina enlist «»\an kun- 
ii.i andia ^a.ser. t. ex. genera 1 1 a -a s knmma i 
Ita^a hit" ast adkninniandet av n!ika onskado 
kemiska icaktimter under iiied\erkan av tie u 
(i<ii<is;i \,inii;i skilfci'ii. 



PatentanspitTik: : 

I. Salt \id Inr^aMnn^ a\ < il p'l<na ink* skil- 
lerher^ in situ under ttilloiande av viirnu: U,e- 
noil) i sk it Tcr kernel uppla^na Uanalcr, kan- 
neleeknal darav, alt setian elt sk die rpa it i 
iiihii pvtiJys av^asals nek kli\it portisl, ^aser 
mlViias i delta parti, medan <iet aim ii ur 
vaianl. -I'liiHii andra i sk ill ert»e r L;el upptaj;- 
1 1 a kanaler an vannel H It m selkanaleina nc!i 
all drssa ^asei' arn av sadan arl, alt de karun- 
der utsatlas I'nr kemiska reaktif»ner titan lor- 
tManninu nied sk i llerkei ^el t jaiist -orande mum 
k al a I \ sat* ir. 

*J. Sail enlist patentan.spiakel 1. kanneleek- 
nal darav. alt i sk ilTer pa rl iel atennldres M- 
minstune en del av den under p\rnlysen Inl- 
dade ^aseii, sedan den -enmu kt mdensat ion 
eller tvaltnin^ under avkylniu^ ken'ivals sina 
i d jelV-rande hestundstleiar. 

it. Sail enligt jialentansprAixi-L I. kannetet k- 
nat darav, att den infnrda ^asen ^enmn en 
kinnpressoranordnin^ krin^as ait slroitnna f;e- 
ninii fit parti av redan av^a.sat \arml skifler- 
kerj^ lor all darifran intUias * aunat ker^ipar- 
li. dat t»ljenl viunin^ pa^Sr 

I. S;dl euli^l patentansp: aken \ ii, kan- 
nrteeknat diirav, all en del av den alerintoi- 
da -asen ullages fr^n ik il l erln r-et innan den 
nail den /mi, i vilken av^asmn:; av skifler pa- 
j^ar, medan en annall de) far passera aven tlen- 

lla /.nil 

.V Salt enli^l na^id av de !me^Aeude pa* 
I en I ausprakeu. kan neleek na I ^aiav, att ^a- 
serna inl'oras i skif t'eikei '^et -ennui kauaier, 
sum nude!- pyndyseu ijans'^pude snin ^as- 
a\ Inpp 
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Translation of tha clt-lma oi" .Swadiah r'atu.it j^acifica l ion 11'^, 1^8 
Svenska Skiff aroljeakt iebuluget , ^ rooro, o«ad ;n. 

1. A prooeaa In tbd gaaiiioutiun oT oil-Oearing ahala rooka in 
situ while supplying heat throu/h channela bored in the rook, 
characterised in that when a shale portion hat bean degaaified by 
means of pyrolyaia and haa become poroua gaaea are introduced 
in aa id portion, while it ia atlll warm, through other ohannala 
bored in the ahale rook than the heat supplying ohannola, and that 
aald gaaaa are of ouch kind that they in the meanwhile are *ubJeo» 
tad to ohamioal react iona without cumbuat ion, the ahala rook 
acting aa a catalyst* 

2»* A prooaaa aa claimed In claim 1, characterised in that at 
leaat a part of the gaa formed during the pyrolyaie la recycled 
into the ahala portion after that lta oil-bearing conatltuenta haa 
been removed by condensation or washing with cooling, 

}^ A prooaaa aa claimed in olalm 1, characterised by that 
the introduoad gaa by me ana of a oompreaeor la oauaed to flow 
through a portion of already degaaified warm ahala rook to be 
introduced in another rook portion wherein oil la being recovered. 

lt» A prooaaa aa claimed in any of the olaiasl to J, characte- 
rised by that a part of the reoyoled gaa ia discharged from the 
ahala rock before it haa roaohed the sone, wherein the dogaelflea* 
tlon of ahala ia taking place, while another part la paaaed alao 
through thle zona. 

5« A prooaaa aa claimed in any of the pr ceding claims, 
oharaotarised by that the gaa a ere introduo d into the ahala rook 
through the ohann la aarving aa gaa outlata during the pyrolyala* 



